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Supplementary Figure 1. NIR-nCLE differentiates benign from malignant cells. Representative 
paired confocal microscopy images and NIR-nCLE images of A549-GFP cells (human lung 
adenocarcinoma) co-cultured with HD28 cells (human normal lung fibroblast) at various ratios. 
In the confocal microscopy images, fluorescence at GFP wavelength (510 nm) is overlaid on 
DAPI staining images. The lower limit of detection of NIR-nCLE for a single malignant cell was 
when tumor and normal cells were co-cultured at a ratio of 1:1000. Scale bars represent 20 µm. 
 
  



 
 
 
Supplementary Figure 2. NIR-nCLE of normal lung and tumor tissue in mice bearing 
orthotopic pulmonary tumors and infused with PBS vehicle as a negative control. a. 
Representative NIR-nCLE images and paired hematoxylin and eosin-stained biopsy slides of 
normal lung and tumor, respectively. Scale bars represent 5 mm. b. Mean fluorescence intensity 
(MFI) of NIR-nCLE sequences taken during biopsy of normal lung and tumor tissue in mice 
infused with PBS 24 hours prior to biopsy. Minima, centre, and maxima of boxes represent 25th 
percentile, mean, and 75th percentile of MFI obtained for the entire imaging sequence. (n = 114, 
115, and 117 frames for normal lung biopsies for Mice 1, 2, and 3, respectively; n = 117, 117, 
and 116 frames for tumor biopsies in Mice 1, 2, and 3, respectively). Whiskers represent the 5th 
and 95th percentile of MFI over the same sequence. There were no significant differences in MFI 
between normal lung and tumor tissue. 
 
  



 
 
Supplementary Figure 3. Overview of transthoracic biopsy model in nude athymic mice 
bearing human non-small cell lung cancer orthotopic xenografts. a. Pre-biopsy CT scans were 
taken in mice to assess the location of the tumor in relation to an overlying radiopaque marker on 
the skin surface. Red arrow marks tumor and green arrowhead marks location of radiopaque 
surface marker. b. Screen interface of the micro-CT scanner, showing fluoroscopic scout films of 
the needle location. c., d., and e. Coronal, axial, and sagittal reconstructions of the CT scan were 
generated to confirm needle location before NIR-nCLE imaging and tissue biopsy. 
 
  



 
 
Supplementary Figure 4. Overview of the bronchoscopic biopsy model in cadaveric caprine 
lungs. a. Brightfield and NIR images of a nude, athymic mouse bearing a human NSCLC flank 
xenograft 24 hours after administration of 2 mg/kg pafolacianine. b. Cadaveric caprine lungs 
intubated with an endotracheal tube and inflated. c. NIR images of caprine lungs after peri-
bronchial implantation of the resected murine flank xenograft. d. Image of NIR-nCLE probe 
within the lumen of a flexible 19-gauge bronchoscopic biopsy needle. e. and f. Bronchoscopic 
images of a representative near-miss biopsy of normal lung and successful tumor biopsy, 
respectively. Red circle denotes the tumor indenting the bronchial wall. g. and h. NIR-nCLE 
images obtained at the time of near-miss or successful biopsy, respectively. 



 
 
Supplementary Figure 5. NIR-nCLE distinguishes tumor from normal tissue in human 
pulmonary tumors. In the leftmost column are representative preoperative chest CT scans 
showing the four part-solid ground glass opacity lesions not presented in Figure 5. Red arrows 
mark lesion location. Adjacent to each CT scan are representative NIR-nCLE images taken from 
normal lung and tumor tissue with paired H&E slides of the biopsy specimens obtained from the 
same location. Scale bars represent 5 mm. 
 


